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Introduction   
   
Avulsion is defined as a complete separation of a tooth from its alveolus 
following a traumatic injury which results in extensive damage to the pulp and 
periodontal tissues
4
.  Reimplantation refers to the insertion and temporary fixation of 
completely or partially avulsed teeth that have resulted from traumatic injury. 
Studies have shown that teeth that are protected  in a physiologically ideal 
media can be replanted twenty-four hours after the accident with good prognosis. The 
success of delayed reimplantation depends on the vitality of the cells remaining on the 
root surface
2
,,the length of extra oral dry time
1
 and the stage of root development.
 
Avulsion of teeth results from traumatic injuries in the oro-facial region. World 
Health Organization’s classification system  later  modified by Andreasen, avulsion is 
classified as an  
- injury of periodontal tissues,  
- extrusive,  
- lateral, or  
- intrusive luxation.
1
 
As a treatment option, reimplantation  restores occlusal function and esthetics 
shortly after injury. In reimplantation complete reestablishment of vitality of 
periodontal fibers is the prime objective. The percentage of success of tooth 
reimplantation has been observed to be low, ranging from 4 to 50%.
1 
The 
reattachment of periodontal fibers and the formation of Sharpey fibrils occur about 2 
weeks after reimplantation .
5 
 
     Extra-alveolar dry time and the storage media used to transport the tooth are 
critical factors for successful and long-term outcomes . Treatment is often complex, 
time-consuming, expensive and requires multidisciplinary approaches such as 
endodontic and periodontal treatment, surgery, orthodontic movements and esthetic 
coronal restoration. Reimplantation-associated root resorption can often result in 
complications such as infra-occlusion leading to poor esthetics, tilting of adjacent 
teeth, loss of function and eventually loss of the affected teeth . The benefit of tooth 
reimplantation in such cases is mainly the time gained to establish an optimal 
permanent treatment plan and preservation of the width of the alveolar bone. 
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Abstract      
                         
Management of tooth avulsion in the permanent dentition often presents a challenge.  Avulsion 
is serious injury cause damage to dental and supportive tissues, ranges from 1-16 % among 
dental injuries and it mostly occurs in maxillary incisors. Definitive treatment planning and 
consultation with specialists is seldom possible at the time of emergency treatment. 
Replantation of the avulsed tooth can restore esthetic appearance and occlusal function shortly 
after the injury. This article describes the management of a female patient with an avulsed 
maxillary permanent incisor that had been air-dried for about 7 days.  
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Case report 
 
A 18 years old patient reported to the department of 
conservative dentistry and endodontics Pacific Dental 
College ,Udaipur ,Rajasthan with her knocked out tooth 
rolled in a paper.The patient had the injury due to falling 
in a road  traffic accident from a bicycle one week back. 
On clinical examination it was revealed that there was no 
swelling present with upper front region of the face.On 
intraoral examination it was found that the socket of the 
knocked out tooth was dry with no signs of bleeding. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
           Fig 1.Pre-operative  photograph 
 
 
  On examination, the patient did not show any 
signs or symptoms of neurological or extraoral injury, 
and she presented with a class III skeletal 
relationship.She had sufficient over jet and over bite so 
reimplantation can be planned ,as the was no 
interference from the opposite arch  thus  no trauma 
from occlusion .  
Oral hygiene was fair, and no carious lesions 
were detected clinically. on vitality test with the adjacent 
teeth it was found that left side lateral incisor was non 
vital. Radiograph was obtained, and no other hard-tissue 
injury was detected in that region.  
  Examination of the avulsed tooth revealed that the 
crown was intact and that the root had  a nearly closed 
apex, but the root surface was covered with dried 
remnants of periodontal tissue. 
 It was estimated that the avulsed tooth had been kept 
dry for about almost 7 days. The root of the avulsed 
tooth was planned to remove the necrotic periodontal 
tissue and was then filled with gutta-percha points and 
sealer extra orally.  
Surface treatment of the root was done with 
citric acid and the consecutively stannous flouride 
application  was done on the root surface for 10 minutes 
and then rinsed with saline.Tooth was then placed 
submerged in HBSS solution[Hanks balanced salt 
solution] till the granulation tissue was removed from 
the socket.[fig 2]  
 
The available treatment options were explained to the 
parent, and it was decided to reimplant the avulsed 
incisor as an intermediate treatment. Local anesthetic 
was administered and the blood clot removed from the 
socket. A surgical curette was used to remove the 
granulation tissue and induce fresh bleeding.The socket 
was regularly irrigated with chlorhexidine gluconate and 
saline . 
The tooth was then finally placed into the socket and 
held under pressure in order to achieve the proper 
placement of the tooth .The labial and the palatal 
cortical plates were pressed in order to provide proper 
approximation . 
 
Then while keeping the tooth under pressure the teeth 
were etched in order to place the splint for imbolizing 
the tooth. Etching was done with 37%phosphoric acid. 
All the teeth were then rinsed with the avulsed tooth still 
under pressure. Bonding agent(prime bond NT) was 
applied on all the teeth, etched and cured .An 
orthodontic wire of 19 guaze was used to splint the teeth 
along with composites for 6 weeks[fig2 &3]. 
 
 
Fig2&3. An orthodontic wire and composite splint in place 
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Then endodontic treatment of the lateral incisor was 
completed. Then finally radiograph  was taken to check 
for the proper placement of the reimplanted incisor.  
                                                                                            
A 7-day course of systemic penicillin and 
diclofenac sodium was prescribed . The patient was 
referred to the medical practitioner for an antitetanus 
booster. The patient was seen again at 2 and 6 weeks 
and then monthly and then half-yearly .Patient was 
prescribed clorhexidine gluconate(dr.reddy’s) mouth 
wash for maintaining the oral hygiene and a gum paint 
(stolin gum paint) was prescribed for gum massage. 
After three month,six month,and one year follow up the 
radiograph revealed that the resorptive changes have 
stopped and  there is remodelling of bone occuring in 
the apical third [fig 5]. 
                                   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
        Fig 4. Radiograph On the day of reimplantation                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 5. 1-year recall radiograph demonstrates osseous 
regeneration. 
After 6 weeks the splint was removed and the patient 
was recalled  every 3 month for followup. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                Fig 6. One year recall photograph 
 
 
Discussion 
 
Tooth avulsion is a serious assault on the gingiva, 
periodontal ligament and pulp. Young permanent tooth 
loss leads to severe arrest of alveolar bone formation in 
a growing child.
1
 Most conservative approach for 
managing the avulsed incisors is to reimplant them as 
soon as possible.
1
 
 When a Tooth has had an extra-oral dry time of 
greater than 60 min, the periodontal ligament is not 
expected to survive. Pre-treatment of such a tooth, prior 
to its replanting, will render it more resistant to 
resorption.
3
 if excessive drying occurs before 
replantation, the damaged periodontal ligament cells will 
elicit a severe inflammatory response over a diffuse area 
on the root surface. 
 
Clinical Management 
 
Emergency Treatment at the Accident Site 
 
Reimplant if possible or place in an appropriate 
storage medium. However, all efforts are made to 
minimize necrosis of the remaining periodontal ligament 
while the tooth is out of the mouth.  
The single most important factor to ensure a 
favorable Outcome after reimplantation  is the speed 
with which the tooth is reimplanted. Of utmost 
importance is the prevention of drying, which causes loss 
of normal physiologic metabolism and morphology of 
the periodontal ligament cells. Every effort should be 
made to reimplant the tooth within the first 15–20min.  
 
Storage media 
 
Suggested Storage media in order of preference 
are; milk, saliva, either in the vestibule of the mouth ,arm 
pit or in a container into which the patient spits, 
20 
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physiologic saline or water . Water is the least desirable 
storage medium because the hypotonic environment 
causes rapid cell lysis and increased inflammation on 
replantation.
6
 Andreasen  reported that root resorption 
increased after 18 minutes of dry storage of teeth, but 
both Cvek et al and Matsson et al. Showed that teeth 
that have been dry-stored for between 15 and 60 
minutes will demonstrate less root resorption if they are 
soaked in HBSS for 30 minutes before replantation.. 
Therefore, teeth that have been extraoral for 15 minutes 
or more should not be reimplanted  immediately but 
should be soaked  in a ph-balanced cell-reconstituting 
media for 30 minutes before replantation.
7
 Once the 
teeth have been placed in HBSS, time no longer is as 
critical.
7
 Even if the avulsed teeth have been stored in a 
physiologic medium, such as normal saline solution or 
milk, from the moment of the avulsion accident, the 
teeth should still be soaked in HBSS for 30 minutes 
before reimplantation,  because neither saline solution 
nor milk can replenish depleted PDL cell metabolites.
7
 It 
is probable that the root surface will contain some viable 
periodontal cells, and some that will act as stimulators of  
infammation. 
 
Exra-oral dry time more than 60 min Closed Apex 
 
Remove the periodontal ligament by placing in 
acid for 5 min, soak in fluoride or cover the root with 
endogain. When the root has been dry for 60min or 
more, the periodontal ligament cells are not expected to 
survive.
(1,2) 
In these cases, the root should be prepared to 
be as resistant to resorption as possible (attempting to 
slow the osseous replacement process). These teeth 
should be soaked in acid for 5min to remove all 
remaining  periodontal ligament and thus remove the 
tissue that will initiate the inflammatory response on 
reimplantation. 
 The tooth should then be soaked in 2% 
Stannous fluoride for 5min and  reimplanted .The socket 
should be left undisturbed  before reimplantation. 
Emphasis is placed on the removal of obstacles within 
the socket to facilitate the replacement of the tooth into 
the socket . It should be lightly aspirated if a blood clot is 
present. If the alveolar bone has collapsed, a factor 
which may prevent reimplantation or cause it to be 
traumatic, a blunt instrument should be inserted 
carefully into the socket in an attempt to reposition the 
wall.  
 
Splinting 
A splinting technique that allows physiologic 
movement  of the tooth during healing and that is in 
place for a minimal time period results in a decreased 
incidence of ankylosis . 
In this case splinting was done with composite 
and orthodontic wire. The advantage of this technique is 
that it is much less stressful to the injured area because 
the forces needed to apply the material are far less 
intense than those needed to apply for arch bars. An 
acid-etched resin splint with orthodontic wire is easy to 
fabricate but does not allow the teeth much mobility .
9
 
 
Follow-Up Care 
 
Follow-up evaluations should take place at 
3months, 6 months and yearly for at least 5 years. If 
osseous replacement is identified, timely revision of the 
long-term treatment plan is indicated. In the case of 
inflammatory root resorption, a new attempt at 
disinfection of the root canal space by standard 
retreatment can reverse the process. 
 
 
Conclusion 
 
Reimplanting avulsed teeth should be 
considered as a temporary solution in children and 
adolescents . In these patients, the greatest benefit of 
successful reimplanation of an avulsed tooth is 
preservation of alveolar bone. Even if the reimplanted 
tooth must be extracted later, the improved alveolar 
development will provide better options for restoration 
of the site later. We could successfully achieve objectives 
like acceptable esthetic appearance and occlusal 
function ,prevention of root resorption and favorable 
healing for better permanent treatment considerations in 
later life. Patient was asymptomatic and fully satisfied 
with the treatment with a follow up of 6 months and 12 
months.This procedure will give invaluable and timely 
contribution in their normal and physiological growth. 
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